are photoheterotrophic prokaryotes that are a widely distributed functional bacterial group due to their obligately aerobic and facultative photoheterotrophic abilities. Here, we made a comparison of AAPB community structures in different marine functional zones in the surface water of the Zhoushan Archipelago Sea Area using high-throughput sequencing based on the pufM gene that encodes the M subunit of the light reaction centre complex. A total of 268,214 clean reads were obtained from the sampling stations. The sequences were divided into 5876 OTUs (97% cut-off value). Proteobacteria, Firmicutes, Bacteroidetes and Actinobacteria phyla were noted in this study. Proteobacteria phylum accounted for the major proportion and existed at all sites. Roseobacter-like AAPB was the most abundant genus, in Dongji Island (DJ) and Gouqi Island (GQ). Our results demonstrated that the structure of the AAPB community had different distribution patterns within the Zhoushan Archipelago Sea Area. Furthermore, we found that the diversity of AAPB was controlled by complex environmental factors, which might explain the difficulties encountered when predicting the distribution of total AAPB in aquatic ecosystems.
82 has resulted in extremely deep sequencing of bacterial communities (Luna 2015;  83 Zheng et al. 2015) . Gradually, these approaches have proven meaningful and the 84 factors that may have impacts on the bacterioplankton community in different sea 85 areas, which allow us to obtain more valuable information.
86
Previous studies illustrated that the diversity and community structure of AAPB 87 was influenced by various environmental conditions, including salinity, light and 88 nutrient gradients (Ferrera et (Fig. 1) . Subsamples (2-3 L) were pre-filtered through 3-μm filters 108 and subsequently filtered onto 0.22-μm-pore-size polycarbonate filters (mixed 109 cellulose, 47mm diameter, Milipore). These filters were immediately frozen in 110 liquid nitrogen for DNA extraction. DNA was extracted from membranes by the 111 PowerWater® DNA Isolation Kit (MOBIO, USA), according to the manufacturer's 112 instructions using a microcentrifuge (MOBIO, USA), quantified, and stored at -113 80°C for future use.
114
Water temperature, salinity, and dissolved oxygen (DO) were measured in situ 115 with our instruments (i.e., salinity and dissolved oxygen meter). The 116 concentration of inorganic nutrients was determined spectrophotometrically 117 following standard procedures (Hoch et al. 1996) . 123 Mukkata et al. 2016 ). Polymerase chain reaction (PCR) amplification was 124 conducted using a total volume of 25 μL containing 2 μL of template DNA, 9.5μL 125 of ddH 2 O, 12.5μL of 2×Ace Taq Master Mix (Takara), and 0.5μL each primer.
126 Amplification conditions: 95°C for 5 min, and then 30 cycles of denaturation at 127 95°C for 30 s, annealing at 58°C for 30 s, and extension at 72°C for 30 s, followed 128 in turn by one 72°C step for 7 min. 10ng purified PCR products (MiniElute PCR 129 purification kit; Qiagen) of each sample were mixed for pyrosequencing on an 130 Illumina MiSeq TM platform.
131
The generated raw data was processed according to Schloss (Schloss P D 2009 178 Besides these, the phyla of Bacteroidetes and Actinobacteria were just recognized 179 in two sites (DJ and LH) and one site (JT), respectively (Table 3) .
180
From the eight environmental sequences obtained from the Zhoushan 291 However, our discovery demonstrated that they could also live in the various 292 marine environments.
293
The AAPB community structure relationship between each sample station could 294 be clearly illustrated by our data (Fig. 3) . ZJJ (fishing areas) and SJM (port 295 shipping areas) had the highest similarity, and they gathered into a cluster 3 with 296 TH (tourist areas). It was easy to find that in these sites with relatively frequent 297 human activities had a more obvious impact on the environment. The cluster 1 298 was consist of DJ and GQ, which belonged to two different types of marine 299 aquaculture areas. While their environmental conditions were quite different with 300 other sea areas. Perhaps this was the reason why the tree of similarity was divided 301 into A and B branches.
302
The goal of RDA analysis in this study was to review relationships between 303 AAPB of different functional sea areas and environmental parameters (Fig. 2) . 304 We hypothesized that the distribution of AAPB types would follow the patterns 305 of bacterial groups previously determined using the pufM gene. (Fig. 4) . Brevundimonas and Thauera are two 331 representative genera in this study.
332
Temperature is another important environmental factor that promotes the 336 In our study, the abundance of Roseobacter-like AAPB at the DJ and GQ were 337 higher than at any other locations, which suggest that temperature is critical for 338 some Roseobacter-like AAPB in this environment. Additionally, AAPB are 339 rapidly growing, metabolically active organisms that significantly contribute to 340 the supplementation of dissolved oxygen. We concluded that DO was an important 341 factor that impacts the distribution of many bacteria genera (Fig. 4) .
342
The property of their physiological adaptations and metabolic flexibility needs 
